~.H omicide is the leading cause of fatal occupational injuries for women and accounts for 39 % of all fatal injuries for women at work. Using medical examiner and coroner reports, this study analyzed female workplace homicides in three counties within metropolitan Chicago from 1984 to 1990. These workplace homicides were compared to non-workplace homicides of women. There were 1,354 female homicides; of the 17 workplace homicides, all occurred in Cook County. The annual rate of female occupational homicides was higher (1.5110 5 ) for Cook County, while for the metropolitan Chicago area (Cook, DuPage, and Lake counties) it was 1.19110 5 • Black women experienced a higher workplace homicide rate (2.3110 5 ) than white women (1.2110 5 ) . Most of these occupational homicides occurred in retail trade, predominately in eating and drinking establishments; robbery was a frequent occurrence, and the women often worked alone. Only three medical examiner reports cited a known assailant. The leading cause of death was from gunshot wounds. Workplace homicides were similar to non-workplace homicides in relation to age, race, and cause of death. Identified risk factors associated with workplace homicides, as well as non-fatal assaults, should be used to develop effective preventive measures. A national standard for general workplace security also is needed.
W orkplace violence is an emerging concern to be addressed by occupational health nurses. During the decade 1980 During the decade to 1989 American workers were murdered on the job (U.S. Department of Health and Human Services [USDHHS], 1993) . While the leading cause of death varies by state and gender, job related motor vehicle crashes, machine related incidents and falls, and homicide consistently emerge as leading causes of fatal injuries. Although, nationally, homicide is the second leading cause of fatal workplace injuries for all workers (Bureau of Labor Statistics, 1994a) , it was the leading cause in Alabama, Connecticut, Maryland, Michigan, South Carolina, metropolitan New York City, and the District of Columbia (USDHHS, 1993) . Nationally since 1980, the leading cause of fatal occupational injuries for women has been homicide, accounting for 39% of all fatal injuries at work for women (Bureau of Labor Statistics, 1994a) .
Although the homicide rate for working men is approximately three times that for female workers, homicide continues to be the leading cause of death from occupational injury among women. In the United States, rates range for female occupational homicide from 0.33 per 100,000 working women nationally (Centers for Disease Control and Prevention, 1993) to 0.7 in Texas (Davis, 1987) . Occupational homicide is the "worst case" outcome of intentional assaults in the workplace and, presumably, represents a small proportion of all violence related injuries. Unfortunately, comparable data on nonfatal injuries related to workplace violence are extremely limited. Given the limited data available on non-fatal assaults, occupational homicide may be conceptualized as a sentinel health event for workplace violence.
RISK FACTORS
Most of the studies of workplace homicides use death certificates, and these are limited in their description of risk factors for workplace homicides. A review of studies of female occupational homicide showed that the highest risk occurs in industries involved with the exchange of money (Levin, 1992) . Women at highest risk were employed in food/dairy stores, eating/drinking establishments, and gasoline service stations. The preponderance of female homicide occurred in' women 65 years or younger. Nonetheless, this review showed that women over age 65 had the highest homicide rate and were likely to die from stab wounds. By contrast, the most common cause of death for younger age groups was gunshot wounds. National studies indicated that, compared to white women, black women were at greater risk for workplace homicide.
A common misperception about risk is that female occupational homicide is the result of domestic violence carried into the workplace. However, researchers have found that most homicides of women at work are not associated with domestic violence, but with robbery (Castillo, 1994; Davis, 1987; Liss, 1990) .
PURPOSE AND CONCEPTUAL FRAMEWORK
The primary purpose of this study was to describe female occupational homicides in Cook County, Illinois and to compare these homicides to two contiguous populous counties of Lake and DuPage. With a population of 5,105,067, Cook County is the second most populous county in the nation (Bureau of the Census, 1992). Suburban DuPage and Lake counties have populations of 781,666 and 516,418, respectively (Bureau of the Census, 1992). A second purpose was to compare workplace homicides with non-workplace homicides.
An epidemiologic framework of person, place, and time was used. Person or victim characteristics included demographic information, such as age, race, and occupation. Place or work setting factors included industry of employment and whether preventive measures, such as alarms or protective clothing, were taken. Time and event characteristics consisted of time of day of the assault and cause of death (e.g., gunshot wounds, stabbing).
METHODS
Medical examiner and coroner reports from 1984 to 1990 inclusive were reviewed cross sectionally. Medical examiner and coroner reports were chosen as the data sources, as these records provide more detail than death certificates. In addition, Steenland (1984) reported that death certificates accurately classified women's occupations only 45% of the time. CookCounty medical examiner records were computerized in 1984, which provided the study start date.
Computerized medical examiner records for Cook County were screened for potential female homicide cases using two methods (Figure) . First, a list was generated to screen for cases based on manner of death, female gender, and injury at work. Then a separate list was generated for all female homicides. Homicides identified on one or both lists were used for case ascertainment. For Lake and DuPage counties, records were hand searched to identify female homicides. Files were then reviewed for case ascertainment.
Case criteria were: female, 16 years of age or older, injured at work, with manner of death ruled as a homicide. Eighteen cases met the criteria; however, one case record was unavailable for data collection.
The two data collection tools used achieved acceptable levels of inter-rater reliability, with kappas of .70 and .80. Rates were calculated based on 1990 Census data, which provided data on female employment by county (Bureau of the Census, 1992).
RESULTS
Over the 7 year period, there were 1,354 female homicides ( Figure) . Of those, 1,327 were non-workplace homicides, and 96% of those homicides occurred in Cook County. Of interest, the researchers found differing definitions of homicide among the counties. Those women who died in motor vehicle crashes where alcohol or drugs were involved were ruled as homicides in Cook and Lake counties. However, in DuPage County, these deaths were ruled as accidental.
Of the 73 women who died at work in Cook County, 28 died from injuries due to homicidal, accidental, or suicidal acts (Figure) . The remaining 41 women died from natural causes.
All·17 of the workplace homicides occurred in Cook County. The annual rate of female occupational homicides in Cook County was 1.5 per 100,000 working women. The annual rate fo}:: metropolitan Chicago, including Cook, Lake, and QuPage counties, was 1.19 per 100,000 working women..
Characteristics of the workplace homicide victims are described in Table 1 . Although homicide victims ranged in age between 18 and 70 years, the majority (82%) were between 18 and 49 years. The mortality rate was higher for black women (2.3/10 5 ) than for white women (1.2/10 5 ) ; however, the rates were not significantly different due to inadequate sample size.
Most homicides occurred in retail trade industries, predominately eating and drinking establishments (Table  2) . Occupations related to eating and drinking places, including waitresses, bartenders, and managers, accounted for 6 of the 17 homicides. Service workers, predominantly employed in eating and drinking establishments, were at highest risk.
Coded as Manner of Death at Work

Coded as Female Homicide
Circumstances surrounding the homicides frequently involved robbery or the presence of money and working alone (Table 2) . When reported, most deaths occurred between 4 p.m. and midnight. Known assailants were identified in three medical examiner reports. The relationships to the victims were spouse, supervisor, and friend of a subordinate.
Comparing workplace homicides to non-workplace homicides in Cook County, the median age was 38 years for both. Both workplace and non-workplace homicide rates were higher for black women than for white women. The non-workplace homicide rate for black women was 139.9110 5 , whereas the rate for white women was 38.1/10 5 . The leading cause of death was from gunshot wounds in both homicide settings (Table 3) . Eleven occupational homicides were due to gunshot wounds. For six of these cases, medical examiners reported the weapons as firearms, five of which were handguns.
DISCUSSION AND RECOMMENDATIONS
This study examined workplace homicides of women in a culturally diverse, urban community. In this 328 study, homicides commonly occurred in occupations that involved the exchange of money. The researchers concluded that the majority of workplace homicides for women were associated with occupational risk rather than interpersonal conflict such as domestic violence. Similarly, Castillo (1994) noted that risks for workplace homicide are distinctly different from non-workplace homicide. Thus, in general, workplace homicide is not a mere reflection of violence within the larger community.
The limitations of the study are the small sample size due to the relatively rare occurrence of female workplace homicide and the use of countywide data. In comparison to national and statewide studies, the higher rate of workplace homicide found in this study is probably due to the urban sample. Most likely, the rate would be more comparable to national and state rates if non-metropolitan and rural populations were included.
Consistent with other research, homicide risk factors included being black (Bell, 1991; Centers for Disease Control, 1990) , working in retail trade (Bell, 1991; Castillo, 1994; Centers for Disease Control, 1990; Davis, 1987; Kraus, 1987; Liss, 1990; Sniezek, 1989) , being a waitresslbartender or supervisor (Bell, 1991; Davis, 1987; Kraus, 1987) , handling money (Castillo, 1994; Davis, 1987; Liss, 1990) , and working evening hours (Bell, 1991; Centers for Disease Control, 1990; Davis, (Bell, 1991; Centers for Disease Control, 1990; Davis, 1987; Kraus, 1987; Sniezek, 1989; Stout, 1991) and, typically, assailants are unknown to the victim (Davis, 1987) . The researchers were unable to calculate age specific rates due to the lack of available data on employed women by age categories for Cook County. Nonetheless, the greater homicide frequency in women under age 50 in this study was similar to the age specific pattern previously reported (Bell, 1991) . Implications for nursing practice, policy making, and future research emanate from these findings, as well as other studies on occupational violence. First, it is clearly time to recognize violence as an occupational hazard. The spectrum of violence ranges from verbal threats to murder. Although workplace violence was identified over a decade ago as an occupational hazard (Baker, 1982) , the Occupational Safety and Health -. Administration's (OSHA) first citation for workplace violence was not until 1993 (Staff, 1993) . Within nursing, violence has been a silent hazard for decades and is increasing (Lipscomb, 1992) . Occupational health nurses are in positions to determine high risk employees and situations and reduce workplace related violence along with its resulting harm and stress. Employees who handle cash, work alone or in isolated areas, or who work in high crime neighborhoods are at greatest risk for assault. Any type of violence creates stress in the victims as well as their coworkers and family members. Consequently, all are at risk for post-JULY 1996, VOL. 44, NO. 7 incident stress disorders. Besides preventive measures, programs need to be established to provide counseling and critical incident debriefing to all those affected through on site health services, employee assistance programs,or other community health agencies.
Occupational health nurses also are in a unique position to influence workplace and regulatory policies. All workplaces need a mission statement that includes a commitment to the health of the work force and to their security. Policies are needed to handle grievances (e.g., clients, strangers, employees) and the presence of weapons. In addition, policies and procedures need to address safety when handling cash or other valuables, especially at the time of business closing.
Occupational health nurses need to support a national workplace standard which addresses the general security of all worker populations. Although OSHA does not have a standard that addresses workplace violence, OSHA has used the "general duty" clause to cite employers who place their employees at risk for violence. OSHA's voluntary guidelines for workplace violence prevention for health care workers and social workers were recently issued. Occupational health nurses played an active role in developing and commenting on these guidelines (AAOHN, 1995) . In addition, two states (California and New Jersey) have enacted standards to protect health care workers and community service employees from workplace violence (California Department of Industrial Relations, 1993) . However, '. ""G"IY "'j,.~d'B'" Ii~' "' . . additional efforts are needed to prevent violence in other high risk workplaces, such as in small businesses. Several methodologic issues have been discussed elsewhere; they include the need to use multiple data sources to obtain more complete detail of circumstances that surround the homicides (Bell, 1991; Levin, 1992; Stout, 1991) . A complete description would include whether money was exchanged, the relationship of the assailant to the victim, the time of day, and the use of environmental or personal protective measures. The researchers recommend these additional data be routinely collected by medical examiners and coroner investigators and recorded in their reports.
An additional methodologic issue is the lack of a standard definition for injury at work, homicide, and work related injury. For example, in this study motor vehicle crashes in which alcohol or other drugs were involved were coded differently among the counties. There is also a lack of standard coding procedures: some coders would not include a woman killed at work by a known assailant as an "at work" injury. Lack of standard definitions and coding procedures may underestimate or bias the findings (Levin, 1992) .
Analytical studies that examine circumstances surrounding workplace violence are needed to identify spe-330 cific risk factors and to determine effective preventive measures. For example, case control studies could be used to compare potential risk factors and protective factors (e.g., surveillance cameras) between homicide and non-fatal intentional injuries in convenience stores. In addition, much could be learned from historical cohort studies to compare industries where the expected risk is high but the actual risk is low, such as financial institutions with other industries, as offered by Castillo (1994) .
Although homicide is a relatively rare event, it is thought to be a mere fraction of the violence that occurs to women in the work force. However, research is hampered by the lack of adequate databases on non-fatal workplace assaults. For example, the available data from private industry are related to the number of lost workdays that result from assault (Bureau of Labor Statistics, 1994b) . Not only are these data extremely limited in scope, they are not comparable to homicide data. Consequently, at present, data from medical examiner and coroner reports, death certificates, and the Bureau of Labor can be used only for descriptive purposes. An alternative source of data-workers' compensation claims---do contain cases of both fatal and non-fatal intentional assaults. However, it is likely that severity of injury, confidentiality, and other factors affect whether a claim is filled, and more importantly, whether a claim is ruled to be work related.
There is an urgent need to quantify the more frequent non-fatal intentional injuries that occur in the workplace, such as sexual and physical assaults. In the meantime, findings from workplace homicide studies, viewed as sentinel health events for workplace violence, provide evidence of modifiable risk factors that can be used in formulating public policy and directing research. Ultimately, however, intervention studies that modify risk factors and examine their effectiveness in preventing fatal and non-fatal violence should be high on the public health agenda.
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